
Kathleen B. Levitz
Vice President-Federal Regulatory

OR\G\NAL BELLSOUTH
Suile 900
1133-21st Street, N.W.
Washington, D.C, 20036-3351
202 463-4113
Fax: 202463-4198
Internet: levitz.kathleen@bsc,bls.com

July 29,1999

EX PARTE

EX PARTE OR LATE FILED

JUL 2 9 1999

Ms. Magalie Roman Salas
Secretary
Federal Communications Commission
The Portals
445 12th St. SW
Washington, D.C. 20554

Re: CC Docket No. 98-137kd ASD Docket No. 98-91

Dear Ms. Salas:

On July 28, 1999 Dr. Larry Vanston of Technology Futures Inc., Anthony Alessi
of Ameritech, Gerald Asch of Bell Atlantic, Scott Randolph of GTE, Liz Geddes of
SBC, William Johnston of US West, and I, representing BeliSouth made a
presentation to FCC staff in which Dr. Vanston described the forward looking
economic models of technology forecasting the large ILECs use to set
depreciation lives for their external financial reports, which are governed by and
must comply with generally accepted accounting principles (GAAP). FCC staff
attending some or all of that presentation included: William Bailey; Linda Kinney;
Lisa Zaina; Deena Shetler; Don Stockdale; Peyton Wynns; John Berresford;
Patrick DeGraba; Staci Pies; Kent Nilsson; and Jerry Stanshine. The attached
written material formed the basis for the presentation.
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As required by Section 1.1206(b) (2) of the Commission's rules, I am filing two
copies of this notice in CC Docket No. 98-137 and ASD 98-81 and ask that you
associate this notification with the record in each of those proceedings.

Sincerely,

~~.~
Kathleen B. Levitz
Vice President - Federal Regulatory

cc: William Bailey (w/o attachment)
John Berresford (w/o attachment)
Linda Kinney (w/o attachment)
Patrick DeGraba (w/o attachment)
Kent Nilsson (w/o attachment)
Staci Pies (w/o attachment)
Jerry Stanshine (w/o attachment)
Deena Shetler (w/o attachment)
Donald Stockdale (w/o attachment)
Peyton Wynns (w/o attachment)
Lisa Zaina (w/o attachment)
Dorothy Atwood
Sarah Whitesell
Kyle Dixon
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Example of Past Experience
Pct of Access Lines on Analog SPC Switching

70%

1989 Forecast

60%

30%

20%

10%

1994 Forecast
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Sample Track Record

Yearl TFI Situation Common Situation
Technolog~ Forecast Then Then Wisdom Then No"

1986 All local digital II % Digital, 60% Few Analog ESS 87% Digital;
Local Digital switching by Analog ESS & Retirements 100% by 2001

Switching 1997-2001 Growing Before 2000

1987 Cellular total monthly Total monthly Cellular inherently $30 Monthly for
Cellular cost (250 mins) down cost $145 expensive 250 min" plans
Prices to $40-60 by 1997 common

1987 Wireless will compete Wireless Wireless is strictly Wireless
""in-less \'s. with wireline by the subscribers a complement to compames are

Wireline late 1990s under I million wireline targeting wireline

1988 15% of access lines 1% of access DLC only useful for 15% ofaccess
Digital Loop on fiber Digital Loop lines on fiber long loops «10% lines on fiber DLC

Carrier Carrier (DLC) by 1996 DLC of access lines) in 1997

1989 40% ofLEC fiber SONETin SONET 40% ofLEC fiber
SONET circuits on SONET technical field promising but circuits on SONET

in 1997 tests unknown 1997

1990 Mass market for digital Severe problems No need for digital; High interest in
Digital Comm communication services rolling out ISDN analog modems okay xDSL and Cable

Services will develop in 1990s for mass market Modems rollouts

1991 Most computer-based Most images sent Varied IntemetlWANs
Electronic images sent electron- by hard copy, disk· handle wide variety

Image ically by 2000 ette or tape, or fax of imaging

1992 17% of US households Less than I% of VideotexlOnline 20% of all HHs
Online will be online by 1997 HHs online Services "dead on online in 1997

Households servtces arrival"

{;oryrip.ht C 1999, Tcchllt)logy Futures, Inc
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Technology Forecasting
Approach to Economic Lives

Washington, D.C.
July 28, 1999

Larry Vanston
President

Technology Futures, Inc.
13740 Research Boulevard, Building C
Austin, Texas 78750-1859 U.S.A.
Telephone: (512) 258-8898
Fax: (512) 258-0087
Email: info@tfLcom
Websitet: www.tfLcom

TECHNOLOGY
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Overview

• Technology Forecasting

• Depreciation Lives and Technology Change

• TFI Forecast

TECHNOLOGY
~~ ....~ IDW::C: IN,.
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Technology forecasting is the
process of using logical,

reproducible methods to project, in
a quantified manner, the

intersection of market needs with
new technical capabilities at
selected times in the future.

TECHNOLOGY
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Technology Strategic Analysis
Future Related Issue

(Business Problem/Opportunity)

Wa s Future is Viewed
Extrapolators

• Technology
Trend Analysis

• Fisher-Pry Analysis
• Gompertz Analysis
• Growth Limit

Analysis
• Learning Curve

New Products

Pattern Analysts

• Analogy Analysis
• Precursor Trend

Analysis
• Morphological

Matrices
• Feedback Models

New Markets

Goal Analysts

• Impact Analysis
• Content

Analysis
• Stakeholders'

Analysis
• Patent Analysis

Strategic
Planning

Counter Punchers

• Scanning,
Monitoring,
Tracking

• Alternate
Scenarios

• Cross Impact
Analysis

........~

Financial

Intuitors

• Delphi Surveys
• Nominal Group

Conferencing
• Structured &

Unstructured Interviews
• Technology Advantage

anagernent

Others

Copyright 1998, All Rights Reserved

TECHNOLOGY
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Forecasting the Adoption
of New Technologies

Copyright \) 1999 Technology Futures Inc TFTL-FOT2 5
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What are the Drivers of Technology
Adoption?

• Old equipment wears out and is then
replaced by new (Mortality)

• Early adopters teach and lead followers
(Diffusion)

• Older equipment is forced out by the
superior performance of newer technology
(Substitution)

TECHNOLOGY
1:••" ••DFC I~"
Cop""qht't'1999 Tectmology Futures, Inc TFTt-FDT2 6
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When substitution is driven by

superior technology, use

the Fisher-Pry model. The new

product or service must present

some technological advantage

over the old one.

TECHNOLOGY
1=1 ~"I .,,-= c: I~"
r,opvroghl to, 1999 Technology Futures Inc TFTL·FDT2 7
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Fisher-Pry Substitution Pattern
S-Shaped Curve (General Shape of
Substitution Model)

Installed Base of the
New Technology

100%

90%
t1l 80%

yet) =
:;:::;
c
Q)

70%.....
o Q)a. CIl

60%Q) t1l
..cCO
..... '0
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40%Cl ....
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..... Cc- 30%Q)
u....
Q) 20%a.

10%

0%

0 5

1

1 ·b(l·aj+e

10 15

Time

20 25 30

yet) = Fraction of market taken over by new technology at time "t"

"a" and "b" are constants to be detennined from substitution data

Basic FP·fPnew

TECHNOLOGY
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Stored Program Control
Switching

Access Lines Served by

Stored Program Control

Switching

100% ,...---------------= ::'-::::=:""""J

90%

~ 80%

~ 70%
CJ)

~ 60%
:i.
"6 50%
(\)

~ 40%.....
a3 30%()....
rf 20%

10%
0% -f"-.....-.... ....--'--+--'---'-..............--+............................--+.......~

1965 1975 1985 1995

Switches- spc·S

Year
TECHNOLOGY
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Fisher-Pry Substitution
Examples

1960

Local

Area

Networ s

r

1980 2000

Front

Disk

Brakes

•••Basic

Oxygen &

Electric

Steel •:a.

1940

Diesel

Locomotives

100%

90%

3:
80%

Q)
70%z

"-
0 60%
Q)
OJ 50%(1)....
c

40%Q)
u....
Q) 30%Cl..

20%

10%

0%

1920

Year

FP Examples
TECHNOLOGY
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Additions of Stored Program
Control Switch Access Lines
(Fisher-Pry)

20001990

-.--

• •

1980

/
Additions Curve

Computed from Market
Penetration Curve _

1970

Stored Program
Control Additions

8%

7%
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c:
::i 5%en
en
a>
u 4%u
<!-0 3%a>
Ol
CIl- 2%c:
a>
u
L-

a> 1%c..

0%

1960

Year

Switches-Adds

TECHNOLOGY
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Substitution in a Growing
Market

250-r------------.,

TLEN2 A4

50 Old Units

TimE
Copynght t~ 1999 Technology Futures, Inc TFTL·FDT2 12



Substitution Special Cases

• Multiple substitution

• Capital constraints

• Market segmentation

• Linked substitutions

• Aggregation problems

• Failure to make improvements

• Last gasp advances in old technology

TECHNOLOGY
-=1 .,.. IPI=:~ IN"
(ClpVllqh' ,r 1999. Technology Fu'ures Inc TFTL·FDT2 13
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Non-Homogeneous Multiple
Substitutions

100%

90%

80%

70%

40%

30%

20%

10%

T1

T2

T3

T3

SU 1

SU 2

o 1 2 3 4 5 6 7 8 9 10 11 12

MuI, Sub2-sh3 Time

GiJPvnghl~' 1999. Technology Fulures. Inc TFTL·FDT2 14
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Non-Homogeneous Multiple
Substitutions

Mull Sub2-sh2

100%

90%

80%

70%
Q)

00 60%o:l
~

C
Q)

50%(;)...
Q)

0-

40%

30%

20%

10%

0%

0

T1 + T2

T3

1 2 3 4 5 6 7 8 9 10 11 12
Time
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Types of Depreciation Lives

• Economic Theoretical (cash flow)

• Economic Applied (usage-based)

• Retirement-based

TECHNOLOGY
1=1 ''1111'1=«:: INt'
Copynght ,"f11999 Technology Futures, Inc TFTL-FDT2 16
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Traditional Depreciation
Approach

• Life indicators (past experience)

• Life estimation (other factors)

• Projection lif~ & survivor curve (new
equipment)'f;~,

?~--,;,'; ':'~~~~ ':~~
' .. ,.';-,~-"<-'-::'~'

• Generatiorlaftangement (ages of existing)

• Average remaining life (what' s left)

• Depreciation rate
TECHNOLOGY
!I=~ liT••Dr; t; INt'.
Copynght~'1999. Technology Futures Inc TFTl.-FDT2 17



Typical Mortality Survivor Curve

100%

90%

80%

tll
70%.5

.=:
60%>..

~
U) 50%..
c 40%lD
u..

30%lD
a.

20%

10%

0%

Sn = Survivors for age In'
On = Expected retirements this

~,---.,.. 06=S6-S7 year for n-year old property
Rn = Retirement Rate

= °n/Sn

,<r9rtiAA,O('. . .
'~#ivOtCurve .
UII~ fOJ; the, 6

Yeaf old vintage

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Age of Property

TECHNOLOGY
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Typical Life Cycle Chart

100%
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80%
C)
c 70%.-
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~ 60%
~

U) 50%-c 40%8..
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20%

10%
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Time
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Avalanche Curves
Vintage Survivor Curves

1940-1985 Crossbar Vintages
Plant in Service (Million Dollars)

60~----------~

so

40

30

20

':~-~
1&40 1850 18GO 1870 1880 1990

YEAR

Source: Bellcore

TECHNOLOGY
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Estimating Average Remaining
Life Using Substitution Analysis

100

90

80

70
"l;;l

0 60Q)
01
ell 50t:
~

40~

Q)
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30

20

10

0

Old

Study
Date~

ARL= Area Under Curve -.5
Pet Old at Study Date

Proportional

/
Survivor
Curve',,,,,,.. '

Time
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Comparison of Approaches

Traditional Mortality

• Retirements

• Mortality

• Historical

Substitution Analysis

• Equipment Usage

• Obsolescence

• Forward-looking

TECHNOLOGY
-=II'UIPI::~ 'N~_
Copynglll © 1999. Technology FutUles, Inc. TFTL·FDT2 22



Comparison of Remaining Life Results

Electromechanical IOF Underground Analog
Switching Metallic Cable Switching

Observed Life 5.07 4.23 4.44

Traditional Mortality 15.67 23.58 10.14

Substitution 5.44 3.45 3.32

Combined Obsolescence 5.60 4.22 3.92

The Obset'Ved Lives shown here are usage-based lives.

TECHNOLOGY
I=I'T'IP~S IN(,~
Copynght ,~, 1999, Technology Futures, Inc TFTL·FDT2 23
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Summary of TFI Industry Life
Recommendations

Technology
Average Remaining Life

(111197)
Projection Life-New

Investment
Projection Life----Existing

Investment

Outside Plant
Copper Cable

Interoffice

Feeder

Distribution

Early Scenario

Middle Scenario

Late Scenario

TFI Recommended

Fiber Cable

All Categories

2.8

7.2

8.1

9.8

11.5

8-10

12-16

3 8-10

7 15-17

10 14-18

12 15-20

14 17-23

10-12 14-20

20 20

Circuit Equipment
Analog

Non-SONET (Digital)

SONET

Switching
Analog

Digital

2.1

3.6

5-8

2.1

6.3

4

8

8

6-9

8

9-12

TECHNOLOGY
1=, 'TIIPt=~ IN,.
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',_,/ Summary
,

• There is a rigorous methodology for forecasting
technology change

• It is applicable to economic life estimation

• It has a proven track record

• It is superior to traditional methods when
technology obsolescence is important

• It's the industry gold standard for economic lives

• Studies are documented

TECHNOLOGY
J:u1UIPFS IN~.
COPY"9ht~' 1999, Technology Fulures. Inc TFTL·FDT2 25



LAWRENCE K. VANSTON, PH.D.

President

Technology Futures, Inc.

Dr. Lawrence Vanston is an internationally recognized authority in the use oftechnology fore­
casting in the telecommunications industry. As president ofTechnology Futures, Inc., Dr.
Vanston has been monitoring, analyzing, and forecasting telecom technologies and services for
more than 20 years. His research reports and forecasts are used and referenced extensively by
telecom managers and professionals worldwide. As an expert on the impacts of new technologies
and markets on the public telephone network, he is frequently called upon to testify before state
and federal regulatory commissions.

Since 1985, Dr. Vanston has been the director and principal author ofa number ofongoing
reports commissioned by the Telecommunications Technology Forecasting Group (TfFG),
which is comprised ofBel1 Atlantic, Bel1 Canada, Bel1South Telecommunications, Cincinnati
Bell, GTE Telephone Operations, Sprint-LTD, and US WEST Communications. Topics have
included Internet access requirements, xDSL technologies, ATM switching, fiber optics, video
services, and wireless communications. Most recently, the provocative TTFG report entitled
Wireless vs. Wireline for Voice Services: Forecasts and Impacts has drawn widespread industry
attention

Dr. Vanston's views and the results of his research are regularly cited by general business and
industry publications including the Wall Street Journal, Telephony, America's Network, Wired.
Lightwove, Wireless Systems Design, and Communications News. The September 21,1998 issue
of The Wall Street Journal contained an in-depth interview with Dr. Vanston entitled "Consult.
ant's Cal1: Lawrence Vanston Makes Some Pretty Bold Predictions for the Future of Telecom­
munications. He Has Been Right Before."

Dr. Vanston is also a popular speaker on the subject of the future of telecommunications and its
significance to organizations and people. He recently served as keynote speaker at the Global
Business Forum and has spoken at such prestigious programs as the Pacific Telecommunications
Conference, the International Engineering Consortium's ComForum, SUPERCOMM, the Brazil
Telecom Summit, and USTA's Capitol Recovery Seminar. Attendees of the 1993 National
Telecommunications Forecasting Conference (now International Communications Forecasting
Conference) honored Dr. Vanston as Outstanding Speaker of the Year. In addition, he directs the
popular ongoing TFI business seminar, Technology Forecastingfor the Telecom Industry.

Before joining Technology Futures in 1984, Dr. Vanston spent four years with Bell Labs and
Bellcore in network planning where he proposed and evaluated potential new long distance,
billing, access, and data services. Prior to that, he was with the Texas Petroleum Research Com­
mittee and the Center for Energy Studies at the University ofTexas at Austin. His academic
achievements include a B.A. in government (1975) and an M.S. (1977) and Ph.D. (1979) in
operations research and industrial engineering, al1 from the University ofTexas at Austin..

Tec:hllOlov Futures, lac.· 13740 Rneardl Blvd.. BIde- C, A.-da, TX 11750 u.s.A.
(800) TEK-FUTR or (511) 158-8191- Fu (512) 258-0017· e-mail: lYusloO@tfLce_·www.tfi.com
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Publications

Market Reports

.'

• Telecommunications Access Technologies

• Wireless vs. Wireline for Voice Services

• Communication Technology Update

• Computer Technology Trends

• Wireless and Cable Voice Services

• Comparison of Economic Life Techniques

• Transforming the Local Exchange Network: 2nd Edition

• Advanced video Services

• Depreciation Lives for Telecommunications Equipment

• Transforming the Local Exchange Network: 1994 Edition

Forecasting Guides

• Introduction to Technology Market Forecasting

• Technology Forecasting

• Practical Technology Forecasting

www.tfi.com



COMMUNICATiONS TECHNOLOGIES

TF. ARCHIVE

ISBN 1-8B4154-05-0

Advanced Video Services:
Analysis and Forecasts for
Te"estrial Service Providers
lawrence K. Vanston, Curt Rogers,
& Ray l. Hodges

This report forecasts likely technology
adoption strategies of the local telephone
companies and assesses of the impact on
their existing networks.

Computer Technolagy Trends:
Analysis and Forecasts
Adrian J. Poitras & Ray L. Hodges

This insightful report focuses on the ef­
fects of technical progress in computers,
along with continually expanding require­
ments and utihity. Also covered is the
rapid obsolescence and replacement of
both existing and new computer assets ISBN 1-88.4154-06·9
and related equipment.

$495, 1996,63 poges, Soltcover, Sponsored by the TIFG'

Depreciation Lives far
Telecommunications Equipment:
Review and Update
lawrence K. Vanstan & Ray l. Hodges

This 1995 report updates the calculations
for depreciation lives and summarizes the
results of TFI's 1994 research report,
Transforming the Local Exchange Net~

work: Analyses and Forecasts of Tech­
nology Change.

$45,1995,51 pages, Saltcaver, Sponsored by the TIFG'

$495, 1996, 132 pages, Saltcover, Sponsored by the TIFG'

ISBN 0-24D-a0326·A
P,bl;,hed by

Butterworth-Heinemann

You're already an expert in your own
field; what you need is a resource to help
you keep up with what everyone else is
doing. There is no other source (book,
periodical, or Website) that provides a
comprehensive overview of the history,
latest developments, and current status
of virtually every major communication technology. Revenues,
user statistics, and other relevant data are included in most
chapters to help you evaluate and compare technologies.

Content>

Communication Technology
Update
6th Editio1l
August E. Grant, Editor

Introduction: The Umbrella Perspective on Communication Tech­
nology

Electronic Mass Media: Cable Television. Pay Television Ser­
vices • Interactive Television • Direct Broadcast Satellites •
Wireless Multipoint Distribution Services: MMDS & LMDS •
Advanced Television • Radio Broadcasting

Computers & Consumer Electronics: Multimedia Computers &
Video Games· Computers in Media: Media Asset Management
• The Internet & the World Wide Web. Electronic Mail • Of­
fice Technologies • Document Printing Technologies. Virtual
& Augmented Reality. The Digital Revolution in Home Video
• Digital Audio

Telephony & Sale/lile Techna/agie" Local and Lang Distance Te­
lephony • Broadband Networks. Satellite Communications •
Distance Learning Technologies· Cable Distributed Telephony
& Data Services • Wireless Telephony: Cellular, pes, & MSS •
Personal Communica(ion: Pagers, Palmtops, & PDAs • Tele­
conferencing

Conclusions: Trends in Selected U.S. Communications Media

$50, July 1998, 375 pages, Saltcaver

• Personal Communications $45, 1993

• New Telecom Services & the Public Telephone Networlc
$45, 1993 (Out of Print)

• Telecom for Television/Advanced Television $45, 1992

• Video Communications $45, 1992

• Local Area Network Interconnection $45, 1992

• Inleroctive Multimedia & Telecommunicotions $45, 1992

• Computer-Based Imaging & Telecommunications
$45, 1991 (Outaf Print)

• A Facsimile of the Future $45, 1991

All of these archive publications were sponsored by the TIFG'
Photo copies are available for Out of Print publications.

Transforming the Local Exchange
Network: Analyses and Forecasts
of Technology Change
1994 Edition
lawrence K. Van,ton

This research report quantifies the replace­
ment of older telecom technologies with
new high-speed, high-bandwidth telecam
technologies--fiber optiCS, SONET, and
ATM-by the LECs. It is focused primarily on the management
of capital, including both the realistic assessment of the useful­
ness and longevity of existing assets, as well as the need for
new investment to provide the basis for earnings, growth, com­
petitiveness, and satisfied customers in the future.

$95, 1994,200 pages, Soltcaver, Sponsored by the TIFG'

. .- _..._._----_.._--._-- ._._-----



• Presentation notBs a
tion, Introduction to
casting,

• Discoveryof interrelation
industry trends. -, -

• An appreciation of the
forecasted changes for yo
zattoll. "of,

• Interaction with othari'~'
interested in the future"
. ,...-~

tlons.

SEPTEMBER 16-17. 1999.. Aut

Please call or visit our Website for
future course dates and locations.

Toll Free (800) TEK-FUTR [835·3887J

www.tfi.com

TECHNOLOGY
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Telecom ,

presents

.... TWO SEPARATE, BUT COORDINATED SEMINARS .
ol{nanagers and professionals committed to transforming advances in technology into meaningful business a

Adiscount is available for attendance to bath seminars.

SEPTEMBER 13-15. 1999. Austin. TX

,",,::;::;::-

'''~'w~rkshop is designed to teach participants how to
uct and assess technology/market forecasts and

rate them into organizational planning and management.

,~A~tioXof practical, proven forecasting tech·
.. ~; Iliques•
.~ Jhe ability to project how rapidly new tech·

.nOIogies will be adopted in the marketplace

• Practical experience in planning technology·
based programs and projects.

'. . • The ability to identify and evaluate emerging
·f'·e .• "maIl<et needs,

t~~~s~e insights inhow technology advantage
··;1i];~c.a!l:\.J8.8Sl!lbljshed and profitably employed
;"r_'~{, __ ;.-.'"" '",it;:.-:- _ -~-

.t1ii.i i'"iJil!ii#ctiIi., wllh other professionals involved in
" .:Jriladcet forecasting and planning,

.'~'''''';:'

"~ootesand copies of TFI publi·
, , ... logy Forecasting: An Aid to

iIcIrnologyManagementand Intro·
{Technology Market Forecasting,

.~~1~}~·~



FORECASTING, PLANNING
& MANAGING TECHNOLOGY

Who Should Attend

TELECOM TRENDS:
MARKETS & TECHNOLOGIES

Who Should Attend
You should attend if you are involved in

• ldentllyillg new busil18SS opportUlllties

• PrOlect\ll~l advances in technology

• OeveloplIIg market strategies

• Analyzlllg competitive threats

• OeveloplIlg R&D and/or business plans

• Managlllg technology projects and programs

• RegIonal Bell Operating CompanIes

• Independent Teleos

• Competitive local Exchange

Carriers

• CompetitIVe Access Providers

• Cellulm/PCS Wireless Provtders

• Long Distance Carriers

• Internet Service Providers

• Cable Compalll8s

• Telecom Industry Suppliers

• Aegulalory A~Jencies

• Telecom R&D Groups

• Corporate Telecom Plalllllllg Groups

Course Topics Course Topics
Principles of Technology
Forecasting. Planning. and
Management ITFP&Mi

A lIew cOllcept lor inteurililog market
lJull. technolo!JV p1lsh, and competitive
r.lasll 11110 strtlteqir. plilllllHly LInd man·
auemenl actIVIties

A Starting Point for Planning
• A practical tool tor tile examination of

the 11I\Jl1er -onler ,Il0lHlbviollS lac!ors that
cOIII(1 (lite!;! the IOWJ·tCllfl success or
t<lilure 01 your OIUilllil<ltion

New Concepts in Strategic
Planning
• A review of erner~llnn strate<:Jlc plannin~ <Inri

rnillldfjement appruaches and cuncepts

Projecting Advances in Technol­
ogy: No limit Situations
• tJSII\\j technuluqy trend illWlysis III SIlUii-

tions where no ~J!0wth Illllit IS evident

Identifying Emerging Market
Opportunities
• USj-l n\ the Nominal Group process to

Illelltily alld plOw!e prelimillary eVilluil'
tlOll 01 emerqlll~l businp-ss uppor tunlties

Projecting Advances in Technol-
ogV as limits Are Approached
• USIIlll lechflolo\1Y tr[)llli analysis when

Icclllllllul]y IlIn!lS ilre llflll1\1 <IplJroached

Defining New Business Opportunities
• 1I\f~ IIII!-; ol tel;llIlolllqy in (I!;'W bUSiness

1~lpmBllls diU! how these work within
()Xlstlllq s11 atr~{]ir; ti.ll;tIC<l1 am! result man­
ilqel111)nt systems

Simple Substitution Analysis
• Tr.c!llllques inclll{jin~J Fisher-Pry and

GOlTlperlz curves lor prolectmg the rate
01 adoption uf new technolo{]les

Using Expert Opinion to Improve
TFP&M
• Use of expert 0P1l11011 techtllquessllch as

Delphi Surveys Hnd unstructured inter­
views to enhance the validity of fore­
c,lsls and the effectiveness of planninf)
ilnd Illillli..l(jement

Multiple Substitution Analysis
• An advanced technique for projecting

sllnultaneous subslHutions among mul­
tIple technolouies

The Role o!Technology Forecast­
ing in Strategic Planning
• How these techniques can be used to

enhance the utility and timeliness of
strategic plans. including an overview 01
cooperate-compete relationships

Identifying and Evaluating
Competitive Threats
• Practical techlllQues, including Morpho·

lugictll Analysis. lor <letellllllllllg the Cd­
pahilltles and intentions of competitors

Formulating a Strategic Plan
How roadmaps can be used 11\ the formu­
lilt Ion of elfewve strategic plans Will
also examine basic problem solving

Application ofTFP&M Techniques
• EX<lmination 01 how the material pre­

sentell in this workshop can best be
inteqr<lted Into the TFP&M processes III

your ornamlatloll

Mining for Relevant Data
• Prilctir.ill. proven tecimiques for eUI-

I:nmtly (jatllering illlt!llnalYlillU data

Testing the Plan in a "Real
World" Environment
• AlliltYSIS of pOSSible reactions to your

plan. ,mel how !llI)se relict Ions can he
turned to youl advantage

Adding Flexihility to the Plan
• The lise of <llternate scenarios to add

flexibility to your {)[nanlwtlOilal plans

Practical TFP&M Tips
• lmisolls leurned in 20 years of furecast·

IIlU ,JIld planning

Effective Use of TFP&M Concepts
• A rliSCll<;SIOIl of how the concepts and

techniques call be employed 1110s1 effec­
tively in your orgilnlzation

Gaining Acceptance of the Plan
• Methods for gulrling aCCepl<lllce of your

plans and how tile plan can best be
trilnslilted into actiun

Fundamental Drivers in Telecom­
munications
• The fundamental, long-term drivers thilt

me shapinu the telecom industry and Its
role in busmess and society.

• Why telecom IS now such adynamic and
turbulent industry

Forecasts for Internet/Online
Access
• Forecasts lor residential digital access

ami (lat<l mte requirements
• StrategIes lor provirling hluh-speed ser­

vices
• Forecilsts lor the adoptiOll of AOSL and

liber optiCS

Packet vs. Circuit Switching and
Internet Voice
• Forecasts 01 the transition to ATM and IP

sWltchlllU
• Pmspects fm Vllll:e on the Internet
• Strate\jlc issues lor varrous CJrrlers

Implications of Convergence
• Group exmcise to assess the imp<lct 01

convergence Irom technulogy. IT\<lrket.
ilnd hliSilll~SS p1lrsllectlves

Forecasts for Wireless Communi­
cations
• frends ill capaCity, competitors, ilild \IS

ages
• Forer.<lsts 1)1 subscriber (!e1T\<1l1d <Hul prlu~

nl celfulm/PCS services
• DiscuSSIOIl 01 di\lIta\ tuclllloloqies sUetl

,IS TOM/\. GSM. and COMA
• Forecasts for the acloptloll 01 diglt<ll tech

noloUl8s

Wireless Local Loop
• Technologyalterrliltives CDMA,lMDS.

MMDS. iJ1\l1 G3
• Potential for VOice, low-speed claw. amI

Internet ,1ccess
• Forecasts for ac1vancecl Wll ter,lllllJlo-

gles

Competitive Impacts on Voice
Services
• Modeling ancl fOfecastill~1 the impact 01

wireless on wlreline voice l\ervices
• PlOjecting the impact of competitlOll on

teleo revenues and asset hves

Implications of Wireless
• GlOup exerr.ise to assess the impact 01

wlleless commUllicatlons trom technol­
GUY, market. ami business lJerspectwes

Forecasts for Fiber and SONET/
SOH Adoption
• Patterns of adoption of fiber optiCS III

communications networks
• Dllvers for SONET/SDH adopMn and

forecasts of SONET/SDH adoption III

public telecom networks

Forecasts for Switching Equip­
ment

Patterns of adoption 01 switchinu equip­
ment
Modular change-outs in digital SWitches

• Dlivers for ATM adoption ilnc! torecasts
of ATM adoption in public telecom net­
works

Forecasts for Broadband Access
Teclllloloqy alternatives HFC. FTTC.
ADSL etc

• Clllnpetitive scenarios
WinlllllU ltlllq-term strateqles

Implications of Telecom Changes
• Group exercise 10 assess the impact of

broadhand. ATM, ilnd SONET from tech·
nology, market. and busmess perspec­
lives

Special Topics (Optionall
SpBJ:iill sessIOns will depend nn the inter­
ests ;lIul priorities 01 the attel\(lees The
topics below h,we lJeen presented at rer.ellt
ClHlrses, Additlolwl special focus sessions
may he OffJ<111lted at the request of particl­
Pilllts Please cuntact TFI to make sLlgges­
tlons
• i edmolngy Fnrecasts for DepreCiation

• Critical Infrastructure

• Demand ForeC<lsting Applications

Issues for the Cable Industry

• Interconnection and Universal Service

• Wireless Data Indexes and Forecasts

CUll/SO tupies are sall/eet /0 change



Course Leaders For complete staff lJlographies. please visit our Webpage at www.tfi.comlStaft

John H. Vanston, Ph.D., Chairman, TFI Lawrence K. Vanston,Ph,D.,President, TFI
Course Director lor Course Director for
Forecasting, PJanning, & Managing Technology Telecom Trends: Markets & Technology

&l
John founded TFI in1978 and served as IlaffV is a recognized authority In the
Its president tor 14 years He has beell· " use of technology forecasting in the

~ .. ;. actively Irlvolvecl in tecllnO!.O\.lY man- telecom industry His .illlerests C8.11ter.
l agemenl and forecastmn for over 25 on the adoptIon of new technology for

years, He IS all IlIternatlOnally-re- telecom networks and future services
nowned educator, author, alll..lconsult· As an expert on the Impacts 01 new

ant in techllolo~lY forecastlll!l, technology/market in- telecom technologIes and markets all Ihe public net-
tegr;ltion, <Jnd technology management III uncertalll work, Larry is often called on 10 testify before state
ellVlronmellts and federal regulatory commissions

Raytheol1
Rockwell
Rosemount
Slecor

Southwestern Bell
Sprint

3M
Telcordia
TelefOllic<:ll!e Espaii<l
Teleglobe Canada
Telstra
TElUS
US WEST
VTel

David Smith, Vice President TFI
David's extensIve background includes management
(lesi~Jn, and implelnent{]tion of information-based
opemtlons 111 both the public and private sectors.

George E. Alberts, Senior Consultant, TFI
George recently loined TF! after 33 years with the
National Secunty Agency Hisexpenlse includes tech­
nology forecasting, mathematics, computing, and pro­
motillg strategIc alliances

Judith McCrackin
Associate Senior Consultant
Jlldith works actively with HI III consulting and train­
Ill!:] Her specIalties include orgatllZational deSign
all(1 Ilevelopmenl, leadershIp, Clnd process training

Stephen L. Barreca, P.E.
Associate Senior Consultant
Steve is an authority in forecasting the evolutIon of
emerging technologies and assessing their strategic,
marketing, and business implications

Ray L Hodges, Senior Consultant TFI
An early user of technology forecasting, Ray's focus at
TF! is on emerging wireless technologies and markets
and their impacts on the public telecom network

A. W. (Bill) Kleinebecker
Senior Consultant, Tfl
Bill has extensive experience in defining market re­
QUirements, system oblectlves, and product solutions
111 awide range olcomputer and software technologies

TECHNOLOGY TFI helps orgil
I=UTUDFC: IN~ rmalrons pion

• 'b.-. lor the luture
SlI1ce 1978, we have been conducting technology anr!
market forecasts. As a result, we have developerl an
extensIve toolkit of proven, quantifiable forecastlllq
methods ami strategic appllcallOns. Headquartered III

Austin, Texas. we work With leaillllg techllology alld
industnal companies to provide atorwarcl-looktng V(1)­

tage pomt for makinq sllstllillable husllless deCISIons
HI has heen the prim;:uycontractor for tile TeleCOlll­

munications Tochllolo~lY Forecasting Group (TIFG) sll1ce
its inceptlollill 1985 MeHle up of mCllW local exchange
carners, the TTFG promotes the understanding and use
of forecasling to predict and support the continuing
evolution of the publiC telecom network.

Tilese are some of the organizations recently
represented at TFI seminars
Alciltel Eastman Kodak
AMO Ernst & Young
AT&T Fisher·Ros8100l.81t
Bell Atlantic Gener<ll Electric
Bell Canada General Mutors
Bell Northern Pesemch GTE
BeliSolith Hughes
Chevron IBM
Corlllna MCI
Deere & Co Mobil
Deloitte & rouc:he Motorola
Dettl:"1.1u:l Telekorn Nokl'l

Dow Nonel
Eastman ChemIcal Pacific Bell

~-,
•...~

Course Tuition: $1,950 (U.S Dollarsl*

FORECASTING, PLANNING & MANAGING TECHNOLOGY TELECOM TRENDS: MARKETS & TECHNOLOGIES

..J Yes! PledSr; Ellroll Mel Course Turlrorr S1,095(US Oollarsl' I:J Yes! Please Enroll Mel Course TllitlOtl: $1,295 (U.S, Dollars)·
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Please [<Ill Of VISit allr WebSIte for fllture course dates alJd locations Please call or ViSit our Website for futl/re course dates al/d locatiO/IS

Registration Fonn Attend both courses andsave $440

CD YES! I WOULD LIKE TO ATTEND BOTH COURSES

To reserve a room, please contact the Sheraton Austin Hotel. 500 North 1·35, Austin, TX 78701
Telephone (512) 480-8181 or (BOO) 325-3535, (Worldwide Reservations). Ask for the Technology Futures, Inc. room rate.

TO REGISTER *ADMINISTRATIVE DETAILS
Fax: (512l258-0087 I tvbkl! dll:d~ payahln IIllJS lJull;lI:; III Technology Futures. Inc.
Telephone: 18001 TEK-FUTR 1835-38871 or (512)258-8898 WI! :li';o;It:I:()pl VI:;,), Mil'ill)!I;'1I11. illill /lJ1l1.·III;'IIIIIqIlI.'.~'i

E-mail: semltlclrs@tfi.com J Visa
Mail: TeclllloloyV Futures 13740 Research Blvd., Bldg. C, Austill. TX 78750-1859 J Me N,IIlU: "111:;11,1
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Past participants attest to the timeliness,
value, and quality of TFl's seminars

"Tins course is excellent In showing
the compleXities of the Industry in
SImple terms It is critical that more
people are exposed to such analyses in
order fa better understand ti,e increas­
Ingly competitive fe/ecom industry
I especially appreciated the speakers'
ability to make compaflsons If) tec/mo!·
ogy development III other industries"

-Dora Mazes
SenIOr AdVisor. Business Analysis

Induslry Canada

"Valuable workshop! High potential
value t Directly applicable to analyses
for understandlllg the relationship
lJetweeo tecllllO/ogy and potential
opportunities for our company "

-Mike Ubaldim
Information ASSOCiate-Emerging

Technology
Eastman Chemical Co.

"The seminar packs a lot of data 1!1to a
straight-forward presentation·

Bob Brown
Member. Technical Stall

U SWEST Advanced Technologies

"The information received has aI/owed
me to look at new directions our area
may go in tile future. Newservices and
products will be commg at such a pace
tilat tile cilallenge will be to come up
wrtil a silort/long·term forecast tilat
will allow us to make correct decisions
In the way our company wants to
evolve. .. -John Gyryluk

Network Forecast Analyst
TELUS Communications

"VerygoodJCovered the essential tech­
nology forecasting techniques and
approaches in a fogical sequence,
Provided me with a strong technical
validation that I could present to man­
agement. " -Bernadette Zapiec

Busmess Research Manager
Rohm & Haas

"Oepth and breadth of presenters ex­
perience is evident and significantly
enhances value of seminar. Both pro·
cess and content work well. H

-Mary Anne Overman
Manager

Department of Defense

Other TFI Services
Public Courses
Two other courses we offer are Quantitative Technology Market Fore­
casting and Technology as a Strategic Asset. Please call or Visit our
Website for additonal information

In-House Courses
Save time and money! All TF! courses can be tailored to your
company's needs and specifications. Subject areas include Technology/
Market Forecasting, Technology Advantage Management. Strategic
Technology Management, and DIstance EducatIon

Consulting & Research
Since 1978, TFI has provided a wide range of clients with quality
Consulting & Research services to support technology-related business
decisions, Our C&A activities fall mto six general areas: Telecom,
Technology Management. Strategic Planning, Forecasting, Strategic
Market Research, and Financial Analysis, TFl's knowledge, skill. and
experience in these areas enable us to provide you with results that are
valid, comprehensive, and easily translated into effective action

Publications
To provide our clients access to our industry forecasts and analyses,
TFI publishes research reports and white papers. We also offer educa­
tional publications and monographs on forecasting techniques and
methodologies

BrIll.hIlW ClI\lVIUPllt.'IJ '0 19'J'J. lechKJloljV fulllw.>. IIlI: (11991

Please visit our Website to learn more about TFI and our services: www.tfi.com
Contact us at (800) TEK-FUTR [835-3887] or (512) 258-8898

Fax (512) 258-0087 • E-mail: seminars@tficom

TWO PRACTICAL WORKSHOPS for managers and professionals committed to transforming advances in technologv into
meaningful business advantage. Adiscount is available for attendance to both seminars.
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TECHNOLOGY
I:IJTUIPI;S IN~-

Consulting and Research

Since 197H. Technology Futures, Inc. (TF!) has
heen providing clients with quality consult­
ing and research (CosiO services to support
technology-related business decisions. The
value of these services is retlected by the
bct that many of our clients have utilized
our services for more than a decade. For us,
each Cst{ proj(:ct is a special opportunity to
provide you with information. analysis. and
insight.s to hl'ip you gain significant. sustain­
a bk' C( ,mpetitive advantage.

TF!'s consulting and research activities fall
into six general areas:

• TElECOMMUNICATIONS

• TECHNOLOGY MANAGEMENT

• STRATEGIC PLANNING

• FORECASTING

• STRATEGIC MARKET RESEARCH

• FINANCIAL ANALYSIS

TFI's knowledge, skill, and experience in these
areas enable us to provide you with results
that are valid. comprehensive, and easily tt:ms­
lated into effective actions.

Technology
Management

Technology Futures, Inc. 13740 Research Boulevord, Building C, Austin, Texos 78750-1859 U.S.A.
1800) TEK-FUTR 1835-38871 or (512)258-8898. Fox: (5121258-0087. E-moil: info@tfi.com· Website: www.tfi.com



Since 1993, 1'1'1 has published n'tQ (Nell'

Teleco/ll Quarter!,,), a journal that presents some
of the forefront thinking on developments in the
telecom industry and their consequences t()r the
industry and its clients.

Clients include AT&T, GTE, Sprint, MFS, Bell
Atlantic, lJ S WEST, G RC, Pacific Bell, Anchorage
Telephone, Ameritech, Cincinnati Bell. Bell North­
ern Research, 13ell Canada, Telepar (Brazil), and
Teld<l\)OS de Mexico.

TELECOMMUNICATIONS

Turmoil in this arena presents hoth
users and suppliers of telecom ser­
vices and equipment with unprec­

edented oppoltunities, as well as very serious threats.
TFI provides information, t()recasts, analyses, and
strategic insights to SUppOl1 husiness decisions in­
volving COllllnunicltiol1S technologies and t11arkets

including voice, video, and data applications. In tel111S
of t,dL'nl, experience, and proven t1:lck record, 1'1'1
is uniquely qualified to assist t(lIward-thinking com­
panies to operate effectively in this 1:lpidly-chang­
ing el1virotltnenl. Technology

Management

TECHNOLOGY
MANAGEMENT

TFI Telecommunications services can enable you to:

• ldet1lify, forecast, and evaluate advances in
telecom technology and markets.

• Develop strategic technology, market, and
financial plans.

• Provide outside review of plans and «>recasts.

• Plan and supervise the installation of ad­
vanced communications systems.

• Estimate economic lives and depreciation
schedules for telecom investment.

• Provide expert testimony in regulatory and
()theT pnlCeedings.

TFI Telecommunications is particularly valu­
,d)le if you are a decision maker responsihle for
integrating market, financial. and technology fac­
l< >rs.

E'lch ycar, TFI conducts a number of special
research projects and puhlishes the results. Many
of these projects and reports are sponsored hy
t hL' Telecommunications Technology Fore­
casting Group, which is comprised of major

North American local exchange carriers. Recent
research proiects include suhjects such as ad­
vanced video selvices, computer technology,
wireless and cahle voice services, and the adop­
tion of fiher, [-IDSL, SONET, and ATM in the local
exchange network. 1'1'1 also presents the results
of our continuing research activities in exec'utive
hriefings and senlinars.

T<xlay's rapid 1:lte of advance causes
technological factors to play a

crucial role in most strategic decisions. To take
full advantage of hoth emerging and existing tech­
nologies, a carefully-crafted technology manage­
ment program is essential to the long-term
success--even sulvival-.....()f any large organization.
Since all planning is hased on projections of
future trends and events, TFl's forecasting profi­
ciency provides us with a unique capahility to
assist our clients in developing and implementing
strong technology management programs.

TFI TechnologyManagement selvices can help you:

• Construct technology development road­
maps.

• Promote technology transfer within and out­
side the organization.

• Develop new technolo!-W dq)loyment stl:lte­
giL'S.

• Allocate R&D resources.

• Examine the financial implications of tech­

nology decisions.

• Ensure that technology and 111arketing stral­

egies match.

• Ohtain outside review of pbns and «)recasts.

Clients include IBM, SEMATECH, Baxter
International, MCC, ChevlUn Chemical, SWB Tech­
nology Resources, British Petroleum, duPont,
Texaco, and SaskTel.



STRATEGIC PLANNING
Onl' of thl' rl'sults of rl'-enginl'l'r­
ing and <.!o\vnsizing prograll1s is the

rl'alization that. to hl' successful in
today's husinl'sS l'ilVironml'nt, companil's must hl'
ahk: to l'mploy their rl'sources in thl' most eflec­
tivl' WOlY to achil'vl' hoth Sholt- and long-tl'nn
ohjl'etives. 1,) accomplish this, you must carefully
anodyzl' the husiness opportunities availahle to
you, sl'lect the ones that are most consistent with
your capahilities and ohjectives, dl'termine what
additional resources you nel'd, and develop a plan
for optimal applicoltion of all availahle resources.
This process is commonly called strategic plan­
ning, and it has hl'en an area of particular interest
to 1'1'1 since 197H.

TFI Strategic Planning services can assist you to:

• Analyzl' changing technical, market, or
s{)ci~11 bctors to uncover elnerging business
<lpp< )rtu n it il's.

• Integrate thl'sl' opportunitil's into strategic
plans.

• Identify mi.smatches hetwl'en a company's
projects, rc,sources, and culturl' and its stra­
tegic goals.

• Inili':HL' progranl.'-; to correct these IniSln<.ltches.

• AnalyZL' possihle and prohahle competitor
strategies and aClions.

Sinl'L' planning is always hOISl'd on projec­
tions ahout the futurl', TFJ's experil'ncl' in tech­
nology. market. Financial. and husinl'ss environ­
1l1L'llt forecasting provi<.k.·s LIS \-\lith a powerful (001

tt) as....,ist y()lI in stratL'gic planning.

Clients include Arthur Andersen, Ethyl Chemi­
cod. McNeil Phannaceuticals of Canada. the Gas
Iksearch Institute. Genl'ral Motors, AT&T
Paradyne, Stl'lllor, FMC, and Kerr-McGee.

FORECASTING

The rapid pacl' of change in today's
husiness environment magnifies the
importance of quaIity I, )recasts. 'I( l

prosper in this environment, you must he ahk: to
projl'et future developments in an ol:~anized and
timdy manner. Almost 20 years of forecasting
l'xpl'riencl' has mack 1'1'1 onl' of the world's prl'­
mier practitionl'rs in this fidel. Wl' activl'ly use
morl' than 20 different tl'chniques that allow us
to ClIs(01l1ize forecasting projects to your specific

nl'l'ds and prelerl'ncl's.

TFI Forecasting servicl's can enahll' you to:

• ldentify and evaluatl' new tl'chnology-hasl'd
products and services.

• Project tl'chnology advances.

• Define market needs for new technologil's,

• Project market adoption rates for new ll'ch­
n< lIe >gies.

• Formulate strategic modl'ls of futurl' devel­
opments.

• Estimate economic lives and deprl'ciation
scheduk:s for tl'chnology invl'stml'nts.

• Develop cash now models for technology
invest l11ents.

WL' will work dosely with you to integrate
y< lUI' suhject matter l'xpertise with our I,)recasting
colpahility. This l'nsures the l(,rl'Cast's relevance,
validity. and acceptance and provides you and
your ()rg~tnizati()n \vith practical forecasting

experience. We can also help you develop your
()WI1 hm..'c:.lsting pr<)gr~llll ()t" indclK-'ndenrly evalu­

ate other forecasts.

Clients include :\I'vl. ALCOA, Frontier,
Advanced Micro Devices, lIeliSouth. Amoco,
lIeilcore, Weyerhal'user, Southwl'stern Bell, and
the Aluminum Association.



STRATEGIC MARKET
RESEARCH

No element of success in husiness is
more imrortant than the ability to:

.:. Identify and assess emerging market 0rr0rtu-
nities.

.:. Determine which 0rrortunities are the most
promising for your organization.

.:. Determine when and how these orrortuni­
ties will develor over time.

Strategic market research aims at helring you
rrotlt in the long term hy taking advantage of
fundamental shifts in technologies, markets, and
customer needs and desires. We utilize analytical
techniques, exren orinion, and customer inter­
views to rrovide a rigorous, methods-hased
vision of future orrortunities.

TFI StrategicMarketResearch services can heir you:

• Identify and evaluate emerging market needs.

• Assess thl' rotentialmarket for new technolo­
giL's.

• Project thl' rate at which new technologies
will hl' adopr<:d in the ma rketr lace.

• Assist in deveioring plans for entl'ring new
markds.

• Assist in planning thl' entry of existing tech­
nologies into new' 111arket areas.

• Ensure that marketing and technology strat­
egies IHatch.

Many of our projects require us to determine
.IiI/lire customl'r nel'ds and match them with
existing and nl'w technologil's. TITs proven l'x­
cl'lIl'ncl' in the arel of tl'chnology forecasting
can provide spl'cial insight into such tl'chnology/
markd intl'rrelationshirs.

Clil'nrs includl' Texas Instruments, Kodak,
Johnson & Johnson, Battelle, Corning, Edison
Electric Institute, and Kratt Foods.

FINANCIAL ANALYSIS

Decisions related to the deploy­
ment, acquisition, and managl'ment
of technology often revolve around

financial rroil'ctions. Unkss the rayhack rl'riod
is extremely short, these projections will nl'ces­
sarily includl' explicit or implicit assumptions and
forecasts ahout the future as it relatl's to costs,
prices, demand, market sharl', industty structurl',
risk, etc. Thus, such projections hoil down to
a set of forecasts of technologies, markds, and
competition, and their interrebtionships. TFrs t()re­
casting experience assures that your financial
projections-for hoth new and existing technol­
ogy-renect future realities and opportunities.

TFI Financial Analysis services can assist you to:

• Develop forecast-hasl'd cash now models t()r
technology decisions.

• Formulate financially and strategically sound
technology replacement stl~ltegies.

• Determine the residual value and economic
lives of existing assets.

• Communicate technology/financial realities
to investors, regulators, tax authorities, and
other decision makers.

TFI can rrovidl' or rl'vil'w key forecasts, as­
sumptions, and inputs for your own financial
models, or we can providl' you with comrlete
cash-now models, including probahilistic simula­
tions.

Clients include Arthur Andl'rsl'n, the South­
ern Company, Southwestun lIell, and the Tele­
C()1l1tl1Unicati()lls Teclll1()I()gy 1:()rCclsting Gre)up.
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